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PROBLEM TO BE SOLVED: To obtain an active energy ray-hardenable composition having a high hardening rate, 
and improved adhesion to a plastic raw fabric and compatibility with other monomers, etc., by making the 
composition include a polymer of a specific acrylic compound and an ethylenically unsaturated compound. 

SOLUTION: This active energy ray-hardenable composition is obtained by formulating (A) a polymer of an acrylic 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the clothing constituent which can be hardened by activity energy-line irradiation 

of ultraviolet rays or an electron ray. 

[0002] 

[Description of the Prior Art] In order to irradiate coating containing a radical polymerization nature compound, such as printing 
ink and a paint, and to make it harden activity energy lines, such as ultraviolet rays and an electron ray, various materials are 
developed and put in practical use from before. Moreover, the technology by the combination of a diallyl-phthalate prepolymer 
and an ethylene nature unsaturated compound is also proposed as technology preceded with this invention. For example, the U.S. 
Pat. No. 355 13 1 1 official report and the U.S. Pat. No. 3552986 official report are indicating the ester compound of a 
pentaerythritol, dipentaerythritol or the poly pentaerythritol, and an ethylene nature unsaturation acid, and the constituent 
containing a diallyl-phthalate prepolymer. 

[0003] Furthermore, making into a vehicle what carried out mixed heating and formed the monomer of a diallyl-phthalate 
prepolymer and dipentaerythritol hexaacrylate - the tetramer in JP,61-4861,B is indicated. Moreover, using the hydrogenation 
object to the benzene ring in a diallyl phthalate for Japanese Patent Application No. 63-241767 for the purpose of reduction of 
the solubility of a diallyl-phthalate prepolymer and ultraviolet-absorption nature is indicated. Improvement in coating and a print 
speed is achieved by improvement in coating and the moment hardenability of printing ink, and, as for these methods, the bird 
clapper is known as the speed flattery nature in high speed is also good. 

[0004] However, while a cure rate is pursued, the base material set as the objects, such as coating and printing, is continuing 
variably, and the adhesive property with a base material has also been required. The use has expanded especially the plastics 
original fabric that makes a polyolefine a base material by the superiority of the physical property which is not in paper, and the 
good adhesive property to these is becoming an important performance. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to raise an adhesive property until now, the material which has the same 
structure as the good solvents and good original fabric of the compatibility to an original fabric in the inside of coating and 
printing ink has been used. However, sufficient printabilities, such as hardenability and generating of the misting under printing, 
could not be obtained, and good adhesive coating and adhesive good printing ink were not able to be obtained, raising a print 
speed as a result. When a diallyl-phthalate prepolymer is used, it is difficult to obtain coating and printing ink with which are 
satisfied of an adhesive property. 
[0006] 

[Means for Solving the Problem] That this invention persons have a poor adhesive property to the plastics original fabric of these 
diallyl-phthalate prepolymers What is depended on shortage of the flexibility of the six membered ring portion of diallyl 
phthalate resins or shortage of compatibility with the own original fabric of a resin is presumed. The place which introduced the 
compound (I) which has dicyclopentadiene structure in the frame of a dibasic-acid portion, A cure rate is quick like diallyl 
phthalate resins, and the adhesive property to plastics original fabrics, such as polyolefines, such as PP, and PET, improves by 
leaps and bounds, and it finds out that the monomer of further others and the compatibility of prepolymers are improved, and 
results in this invention. 
[0007] 

[Embodiments of the Invention] this invention relates to the activity energy-line hardenability covering constituent which 
consists of the polymer and ethylene nature unsaturated compound of the allyl compound shown by the formula (I). 
Formula (1) 
[0008] 
[Formula 2] 
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[0009] Furthermore, this invention relates to the above-mentioned activity energy-line hardenability covering constituent whose 
weight average molecular weight of the polymer of an allyl compound is 3000-100,000. Furthermore, this invention relates to the 
printing ink which consists of the above-mentioned activity energy-line hardenability covering constituent. The allyl compound 
shown by the formula (I) in this invention is a compound which carried out diaryl esterification of the acid anhydride which is 
made to carry out the Diels-Alder reaction of the maleic anhydride to that which denaturalized the cyclopentadiene by the allyl 
group, and is obtained with compounds, such as an allyl chloride, further. That is, a cyclopentadiene is made to anion-ize and 
diaryl esterification of what carried out the Diels-Alder reaction of the thing which made the allyl chloride add to this to the 
maleic anhydride is carried out. 

[0010] The polymer of the allyl compound of this invention carries out the polymerization of the allyl compound shown by the 
above-mentioned formula (I) at 80-250 degrees C under existence of a radical initiator or un-existing. as the weight average 
molecular weight of a polymerization object ~ desirable ~ 3000-100,000 -- it is 10,000-50,000 more preferably 
[001 1] In this invention, as an example of the ethylene nature unsaturated compound which is a monomer, it is alkyl -, 
hydroxyalkyl-acrylate, or - methacrylate, for example, methyl -, ethyl -, butyl -, 2-ethylhexyl -, 2-hydroxyethyl acrylate; 
isoboronyl acrylate; methyl -, or ethyl methacrylate is mentioned. Vinyl-ester; styrene; alkyl - like a vinyl-ester; isobutyl vinyl 
ether like acrylonitrile, an acrylamide, methacrylamide, N-substitution (meta) acrylamide, and vinyl acetate as other examples, 
and halogenation styrene; N vinylpyrrolidone; there is vinyl chloride or vinylidene chloride. 

[0012] As an example of the ethylene nature unsaturated compound which is the monomer which has two or more double bonds 
Ethylene glycol -> propylene-glycol -, neopentyl glycol -, Hexamethylene-glycol - Or bisphenol A-diacrylate; A 4 and 4*-screw 
(2-acryloyl oxyethoxy)-diphenyl propane; Trimethylolpropane triacrylate; A pentaerythritol-thoria chestnut rate Or - 
tetraacrylate; vinyl acrylate; - divinylbenzene; - divinyl succinate; - diallyl-phthalate; - triaryl phosphate; - triallyl 
isocyanurate or tris-(2-acryloyloxyethyl) isocyanurate; ~ dipentaerythritol hexaacrylate - There is pentaacrylate or a thoria 
chestnut rate. 

[0013] As ** of the ethylene nature unsaturated compound which is a prepolymer, they are an acrylic-ized epoxy resin, an 
acrylic-ized polyether, acrylic-ized polyurethane, or acrylic-ized polyester resin. The example of unsaturation oligomer is an 
unsaturated polyester resin, for example, is manufactured from a maleic acid, a phthalic acid, and one or more kinds of diols, and 
molecular weight has the thing of about 500-3000. 

[0014] The activity energy-line hardenability covering constituent of this invention needs to add an optical initiator and a 
sensitizer, when using ultraviolet rays. Moreover, [ for the purpose of various additives, such as coloring agents, such as a 
polymerization inhibitor and a pigment, a bulking agent, and a viscosity controlling agent, ], it can add by the conventional 
method and can be used. 

[0015] Especially as a use of the activity energy-line hardenability covering constituent of this invention, although there is no 

limit, it is used in technical fields, such as graphic arts relations, such as printing ink, silk screen ink, rotogravure ink, an 

overprint varnish, and coating, adhesives, and a photoresist. 

[0016] 

[Example] 

(Example of reference) After dissolving 230g metallic sodium in a 1750g commercial xylene and making it fully distribute in a 
BIBURO mixer, it cools at 35 degrees C. It adds, while a 792g cyclopentadiene is dropped stirring, after adding a lOOg tertiary 
butanol. At this time, the temperature of a reaction vessel is kept at about 40 degrees C. 840g aryl chloride is added keeping the 
temperature of a reaction vessel at 40 to 50 degrees C by external intercooling, if hydrogen finishes emitting. After continuing a 
reaction until temperature becomes 35 to 40 degrees C, the sodium chloride which deposited is removed out of a system with 
water. It adds stirring a 980g maleic acid in the xylene solution of the allyl-compound cyclopentadiene kept at 30 to 40 degrees 
C Furthermore, after advancing a reaction at 80 degrees C for 2 hours, it deliquored under reduced pressure and the 1296g 
compound (I) was obtained. 

[0017] (Synthesis method of the allyl-compound- ized cyclopentadiene maleic -anhydride adduct diaryl polymer) 
Compound (II)774g [ which added the allyl-compound-ized cyclopentadiene and the maleic anhydride in the Diels-Alder 
reaction ], anhydrous-sodium-carbonate [ of 530g ] } and allyl-chloride [ 97.8% of] 1230g, and 2.0g of triethylamine 38.6g 
hydroquinone anti-oxidants are mixed, and it fills to an autoclave. An autoclave is closed, and it heats, agitating contents at 
120-140 degrees C of temperature requirements for 7 hours. A carbon dioxide is sometimes removed from a reactor. 
[0018] An autoclave and its contents are cooled at 30 degrees C, and excessive gas is mixed as completely [ exhaust air and 2.31. 
of iced water ] as reaction mixture. A water layer and an organic layer are separated, the latter is washed with water, a steam trip 
is performed, and a superfluous allyl chloride is removed. The organic remaining layers were separated, it dried by the vacuum 
distillation of a degree in the middle, and monomer 930g (85% of a theoretical value) was obtained. Thus, it heats at 85 degrees 
C for 5 hours, agitating in obtained cyclopentadiene maleic-acid adduct diaryl monomer lOOg, 50g of water, 1.3g of benzoyl 
peroxides, and dibutyltin laurate l.Og flask. A water layer is separated after cooling, and polymerization liquid is ****(ed) in an 
about 1000 times as many methanol as this, and is agitated at high speed. The precipitating light yellow powder was dried the ** 
exception, and the prepolymer was obtained. The weight average molecular weight of this prepolymer was about 33,000. 
[0019] Next, an example and the example of comparison explain this invention. Various vehicles were obtained by the 
combination shown in Table 1 . 
[0020] 
[Table 1] 
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[0021] (Overprint varnish manufacture) The ultraviolet-rays hardening type overprint varnish was prepared by the following 
prescription using these vehicles. 

Prescription Aerosil 300 (product made from Japanese Aerosil) . 2.0 IRUGA cure 907 (light initiator made from Ciba-Geigy 
Co.) 3.0 Each vehicle 65.0 ARONIKKUSU M400 (Toagosei make) 20.0 MANDA (Nippon Kayaku Co., Ltd. make) 10.0. 
[0022] A Ming factory RI circuit tester is used for each overprint varnish which carried out "measurement of cure rate" 
manufacture, and it is 30mg/100cm2 to a MARIKOTO board. It prints by the coverage and is 120 w/cm. From the high-pressure 
mercury lamp, a 10cm place is put on a conveyer, and was passed, and it measured as a cure rate with the conveyer speed which 
hardening (based on a fingertip) of a paint film took. 

PP original fabric which gave the "adhesive evaluation" corona treatment (degree of surface treatment 40 dyne/cm) The 
cellophane tape friction test of the printed matter obtained by the same method as measurement of the degree of hardening 
estimated the adhesive property to a plasticized-polyvinyl-chloride original fabric. 
0023] 
[Table 2] 




[0024] (Manufacture of printing ink) Printing ink was created by the following prescription using each vehicle. 

Prescription Copper phthalocyanine blue 18.0% IRUGA cure 907 3.0 Each vehicle 57.0 ARONIKKUSU M400 20.0 MANDA 

10.0-these-created ink. The result evaluated according to "above-mentioned measurement of a cure rate" and above-mentioned 

"adhesive evaluation" is shown in Table 3. 

[0025] 

[Table 3] 
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[0026] The same result was obtained also to other PE and the PET original fabric. 
[0027] 

[Effect of the Invention] The printing ink which can respond to improvement in the speed of printing and diversification of an 
original fabric by this invention and which is excellent in high-speed hardenability and the adhesive property to plastic film can 
be offered. 



[Translation done.] 



9/30/03 3:49 PM 



